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(54) SWING-BACK PREVENTION DEVICE 

(57)Abstract: 

PURPOSE: To prevent deterioration of volumetric efficiency 
caused by providing a swing-back prevention device. 
CONSTITUTION: A spring loaded type check valve 14 and a 
flow metering valve 15 in parallel with it are provided between a 
tank returning circuit 12 of relief valves 7, 8 of brake valve 
applying a brake to a hydraulic motor 1 and the inflow circuit 13 
from a tank 6 to check valves 9, 10. A spool type shortcircuit 
valve 19 having a closing position 17, a flow metering position 
18, and a second closing position 25, and energized by a spring 
20 is provided on a short circuit 16 between round trip pipe 
lines 4, 5, the spring side of the spool of the short- circuit valve 
is connected to the tank, and the opposite side is connected to 
the tank returning circuit on the upper stream side of the spring 
loaded type check valve. Hereby, volumetric efficiency of the 
hydraulic motor is improved. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The relief valve which discharges the fluid of this duct to a tank to the duct of the round trip 
which ties a change-over valve and a hydraulic motor, The brake valve which consisted of check valves 
which permit the inflow of the fluid of tank return is prepared in this duct, and a brake is given to this 
hydraulic motor. Between the tank return circuit of this relief valve, and the inflow circuit of this check 
valve The spring load form check valve opened with the fluid from this tank return circuit and a throttle 
valve parallel to this are prepared. While closing to the short circuit to which between the ducts of this round 
trip was connected, extracting as a location and having a location, the by-pass valve of the spool form 
energized with the spring is prepared in this closing location direction. In the shake return arrester which 
connected ** of the opposite side to the tank return circuit of the upstream of this spring load form check 
valve while connecting the spring side house of a spool of this by-pass valve to the tank The shake return 
arrester characterized by establishing the 2nd closing location in the location which extracted to this by-pass 
valve as this closing location, stir-fried this spring other than a location to it, and was moved to it across this 
diaphragm location. 

[Claim 2] The shake return prevention valve according to claim 1 characterized by making the 2nd check 
valve which permits the flow of the fluid to ** of this opposite side, and a throttle valve parallel to this 
placed between the pilot lines which connect the spring side house of a spool of the above-mentioned by- 
pass valve, and ** of the opposite side to the tank return circuit of the upstream of the above-mentioned 
spring load form check valve. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the shake return arrester which prevents the condition of 

stopping while a hydraulic motor carries out a forward inversion at the time of the halt. 

[0002] 

[Description of the Prior Art] Conventionally, generally in the hydraulic circuit which drives revolving 
superstructures, such as a hydraulic excavator, brake valve c which combined relief- valve a like drawing 1 
and check-valve b is used. Although the change-over valve g prepared in the ducts e and f of the round trip 
is returned to a center valve position and Ducts e and f are closed when stopping hydraulic-motor d which 
drives a revolving superstructure in this hydraulic circuit, since it is circling, a pump action is carried out, 
relief-valve a operates, and the brake pressure force goes up and stops this hydraulic-motor d. However, 
after a revolution halt, since residual pressures differ by A port and the B port, a shake return phenomenon 
occurs in hydraulic-motor d. For example, if Motor d returns a change-over valve g to a center valve 
position in the condition of circling in the direction of an arrow head and applies brakes, high pressure will 
occur in the duct f by the side of a B port. The pressure PB of the B port at that time, and pressure PA of A 
port by the side of pushing It changes like drawing 2 and the rotational wave form of Motor d is changed 
like Curve C. 

[0003] That is, when a change-over valve g is returned to a center valve position, a B port side is a pressure 
PB. A pressure up is carried out. In R points, relief- valve a carries out a receipt after that. Pressure PB which 
carries out a receipt Since it is still high, in the duct f by the side of a B port, it is the pressure PB. It will be 
completely filled. Then, it is the B port lateral pressure PB by the backlash of the accumulator effectiveness 
by the piping volume of the duct f by the side of a B port, and a revolving- superstructure system etc. 
Becoming the energy which reverses hydraulic-motor d, this hydraulic-motor d rotates to an arrow head and 
an opposite direction. Then, hydraulic-motor d carries out a pump action like the time of the aforementioned 
brake, and it is PA shortly. PB It becomes high. Pressure PA If it becomes high, hydraulic-motor d will 
rotate in the direction of an arrow head again. They are pressures PA and PB as mentioned above. Since it 
becomes high by turns, hydraulic-motor ,d stops starting several times of shake return. 
[0004] In order to prevent such shake return, many means are proposed for some time and it can divide 
roughly into what prepared the shake return prevention valve in each duct, and the thing which was made to 
short-circuit each duct and prepared the shake return prevention valve as the means. Since the latter means 
can put together to one valve rather than the former means, there is an advantage to which circuitry is 
simplified and manufacture, assembly piping, and maintenance become easy. 

[0005] What formed the on-off valve h as shown in drawing 3 as an example of the latter means (JP,57- 
1803,A) is well-known. However, since what prepared such an on-off valve must change the working 
pressure (spring action) of an on-off valve with the setting pressure of a relief valve and the working 
pressure of an on-off valve is influenced by the setting pressure of a relief valve, it becomes high pressure, 
and the load of a spring becomes high, therefore there is a fault that speed adjustment of the closing motion 
valve of an on-off valve is difficult. 

[0006] As [ show / previously / an applicant / in order to solve such a fault / drawing 4 ] In what gave the 
brake to hydraulic-motor d by brake valve c which consisted of relief-valve a and check-valve b between the 
tank return circuit i of this relief- valve a, and the inflow circuit j of this check-valve b Spring load form 
check-valve k opened with the fluid pressure of this tank return circuit i and throttle valve 1 parallel to this 
are prepared. With the pressure before and behind this spring load form check valve The equipment it was 
made to operate the by-pass valve q of the spool form which was prepared in the short circuit m to which 
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between the ducts e and f of a round trip of hydraulic-motor d was connected, and which was energized with 
the spring p in this closing location direction while closing, extracting as the location n and having a 
location o was proposed (application- for-utility-model-registration Taira No. 1504 [ five to ]). 
[0007] 

[Problem(s) to be Solved by the Invention] Although there is simplicity that the transit time of a by-pass 
valve q can be adjusted to arbitration by adjustment of throttle valve 1, with the equipment shown in drawing 
4 , a by-pass valve q extracts also at the time of starting of hydraulic-motor d, it moves to a location o, a part 
of supply flow rate to hydraulic-motor d flows into the duct of a return end from the duct by the side of 
supply through a short circuit m, and it is accompanied by un-arranging [ to which the effectiveness of 
hydraulic-motor d worsens ] . 

[0008] As for the cause, circuit relief- valve r is usually prepared in the supply circuit to a change-over valve 
g from the pump for circuit protection. The relief setting pressure of this is in the relief setting pressure of 
relief- valve a of brake valve c, abbreviation, etc. by carrying out, and it is set as extent in many cases. In 
such a case, both the relief valves a and r interfere and operate at the time of starting of a hydraulic motor, 
and a by-pass valve q extracts, it switches to a location o, a part of flow rate supplied to hydraulic-motor d is 
bypassed by the duct of return, the supply flow rate to hydraulic-motor d becomes less, and the volume 
efficiency worsens. Moreover, it becomes [ there is almost no flow of an oil in the pilot lines s and t which 
lead the differential pressure before and behind check-valve b to a by-pass valve q, therefore if atmospheric 
temperature is low, the viscosity of the oil of pilot lines s and t will remain always high, / the time amount 
which closing motion of a by-pass valve q takes is prolonged, and / actuation of shake return prevention ] 
slow and is not desirable. 

[0009] This invention carries out the purpose of preventing decline in the volume efficiency of the hydraulic 
motor by having prepared the spring load form check valve and the throttle valve in the tank return circuit of 
the relief valve which constitutes a brake valve in parallel, and having formed the shake return arrester 
which controls actuation of the by-pass valve which extracts as the closing location which short-circuits the 
duct of a round trip by the differential pressure before and behind this, and has a location. 
[0010] 

[Means for Solving the Problem] The relief valve which discharges the fluid of this duct to a tank to the duct 
of the round trip which ties a change-over valve and a hydraulic motor with this invention, The brake valve 
which consisted of check valves which permit the inflow of the fluid of tank return is prepared in this duct, 
and a brake is given to this hydraulic motor. Between the tank return circuit of this relief valve, and the 
inflow circuit of this check valve The spring load form check valve opened with the fluid from this tank 
return circuit and a throttle valve parallel to this are prepared. While closing to the short circuit to which 
between the ducts of this round trip was connected, extracting as a location and having a location, the by- 
pass valve of the spool form energized with the spring is prepared in this closing location direction. In the 
shake return arrester which connected ** of the opposite side to the tank return circuit of the upstream of 
this spring load form check valve while connecting the spring side house of a spool of this by-pass valve to 
the tank The above-mentioned purpose was attained by establishing the 2nd closing location in the location 
which extracted to this by-pass valve as this closing location, stir-fried this spring other than a location to it, 
and was moved to it across this diaphragm location. 
[0011] 

[Function] At both the times of usual rotation of a hydraulic motor, since the pushing side and outlet side of 
this hydraulic motor are low voltage, the relief valve of a brake valve does not operate, but a by-pass valve 
remains closing. Although a pump action is performed, the pressure of the outlet side of this hydraulic motor 
will increase, this relief valve will operate and a fluid will flow through the check valve of a spring load 
form on a tank from this relief valve in order that a hydraulic motor may rotate by inertia if a change-over 
valve is returned to a center valve position Since the spring of this by-pass valve is weaker than the spring of 
this spring load form check valve, a by-pass valve extracts, a location is passed and it moves to the 2nd 
closing location, and the pressure of an outlet side duct is discharged through this spring load form check 
valve, and requires a brake. Since the brake pressure force becomes low gradually just before a halt of a 
hydraulic motor, a by-pass valve is prevented by circulating through the pressure up of the outlet side of a 
hydraulic motor, while extracting, and return and this by-pass valve extracting to a location and being in a 
location, and circulating a fluid to a pushing side, and shake return is prevented. Although the relief valve of 
this brake valve may open by the pressure generated in the duct by the side of supply at the time of starting 
of a hydraulic motor, since comparatively a lot of fluids flow this relief valve in such a case, comparatively 
big differential pressure occurs before and after a spring load form check valve, and by this differential 
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pressure, this by-pass valve resists the spring of this, and moves to the 2nd closing location of a stroke end. 
Therefore, a short circuit is not opened and does not reduce the volume efficiency of a hydraulic motor. 
[0012] 

[Example] If the example of this invention is explained based on a drawing, in drawing 5 , a sign 1 will be 
the hydraulic motor which drives the ducts (or oilway) 4 and 5 connected to the hydraulic pump 2 through 
the change-over valve 3 by flowing fluid, and the revolving superstructure of a hydraulic excavator etc. will 
be connected with this hydraulic motor 1 . The brake valve 1 1 which consisted of relief valves 7 and 8 which 
discharge the high-pressure fluid of each duct on a tank 6, and check valves 9 and 1 0 for supplementing 
each duct with a fluid from a tank 6 is formed at each of these ducts 4 and 5. 12 is a tank return circuit from 
relief valves 7 and 8, and shared a part of this circuit 12 with the inflow circuit 13 of check valves 9 and 10. 
[0013] In order to prevent the shake return at the time of a halt of this hydraulic motor 1, the by-pass valve 
19 which forms the spring load form check valve 14 opened with the fluid from this tank return circuit 12 
and the throttle valve 15 parallel to this between the tank return circuit 12 of these relief valves 7 and 8 and 
the inflow circuit 1 3 from the tank of these check valves 9 and 1 0, closes to this duct 4 and the short circuit 
16 to which between five was connected, extracts as a location 17, and has a location 18 is formed. In the 
steady state, this by-pass valve 1 9 was a by-pass valve of the spool form pushed with the weak spring 20, as 
it closed and was located in a location, and it connected to the tank return circuit 12 of the upstream of this 
spring load form check valve 14 ** of the opposite side which the other end of this spool faces by pilot line 
22b while it connected to the tank the spring side house which the end of a spool of this by-pass valve faces 
by pilot line 22a. The valve-opening pressure of the spring 21 of this spring load form check valve 14 
enabled it to adjust time amount which it shall set up more highly than the valve-opening pressure of the 
spring 20 of a by-pass valve 19, this throttle valve 15 is constituted in a variable aperture, and this by-pass 
valve 19 extracts, closes from a location 18, and moves to a location 17. 24 is the circuit relief valve 
prepared ahead of a change-over valve 3, and the setting pressure of this is set up more than the setting 
pressure of the relief valves 7 and 8 of a brake valve 1 1 , an EQC, or it. 

[0014] Since both the pushing side and outlet side of this hydraulic motor 1 are low voltage when according 
to the above configuration a change-over valve 3 is switched, the discharge flow object of a hydraulic pump 
2 is flowing from the duct 4 to the duct 5 through the hydraulic motor 1 and this hydraulic motor 1 is driving 
the revolving superstructure, relief valves 7 and 8 do not operate. When returning this change-over valve 3 
to a center valve position and stopping rotation of this hydraulic motor 1 , a hydraulic motor 1 performs a 
pump action according to inertia, the pressure of the duct 5 where the outlet side of a motor 1 was closed 
increases, and it acts in order open that a relief valve 8 should eliminate the pressure of a duct 5, extract a 
by-pass valve 19 through pilot circuit 22b while the pressure is discharged through the spring load form 
check valve 14 to a tank 6, and to switch to a location 18. Although brakes are applied to a hydraulic motor 
1 according to the brake pressure force generated in this duct 5, as the curve D of drawing 6 shows the brake 
pressure force, it falls gradually just before a halt of this hydraulic motor 1 , and when the brake pressure 
force falls even to R points, the receipt of the relief valve 8 is carried out, and it will be in a clausilium 
condition. Although **** return will occur in a hydraulic motor 1 since the pressure remains in the duct 5 of 
an outlet side when [ this ] a receipt is carried out Since a by-pass valve 19 has a throttle valve 15 even if a 
relief valve 8 carries out a receipt by having considered as the above-mentioned configuration, it is pushed 
on a spring 20 and changes from a valve-opening condition to a clausilium condition gradually like the 
curve F of drawing 6 . Since it circulates through the brake pressure force which remains in this duct 5 to the 
duct 4 by the side of pushing through this by-pass valve 19 even if a hydraulic motor 1 stops in the 
meantime, it stops without a hydraulic motor's 1 shaking by the pressure up of an outlet side, and returning 
at the time of a halt of a hydraulic motor 1. The time amount which a by-pass valve 19 extracts, closes from 
a location 1 8, and moves to a location 17 can be set as the spring load form check valve 14 free by opening 
adjustment of the concurrent throttle valve 15. 

[0015] Although there is no difference between especially the equipment that the applicant proposed 
previously, and such a configuration and an operation, in this invention The 2nd closing location 25 is 
established in the location which extracted to this by-pass valve 19 as this closing location 17, stir-fried this 
spring 20 other than a location 18 to it, and was moved to it across this diaphragm location 18. Even if the 
relief valves 7 and 8 of a brake valve 1 1 open, when the differential pressure before and behind the spring 
load form check valve 14 is not the range of a schedule, a short circuit 16 is closed down, and this prevented 
decline in the volume efficiency of the hydraulic motor 1 at the time of actuation of a brake valve. 
[0016] Since it is a spooled type valve, this by-pass valve 19 is extracted by forming the 2nd closing 
location 25, and a location 18 turns into a middle location, and differential pressure closes it according to 
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magnitude, and it switches to a location 17, the diaphragm location 18, or the 2nd closing location 25. When 
a change-over valve 3 is switched from a center valve position and a hydraulic motor 1 is started Although a 
part of flow rate of the duct which the relief valve 7 of a brake valve 1 1 or 8 opens, and is supplied to a 
hydraulic motor 1 is emitted to a tank 6 in many cases since the load pressure of a hydraulic motor 1 is large 
In this case, since the differential pressure before and behind the spring load form check valve 14 becomes 
comparatively large In order that a by-pass valve 1 9 may resist a spring 20, may switch to the 2nd closing 
location 25 and may intercept a short circuit 16, except the flow rate emitted to this relief valve 7 or a tank 6 
from 8, it will be supplied to a hydraulic motor 1 and its volume efficiency of this improves. The flow rate 
which the relief valve 7 of a brake valve 1 1 or 8 closed since the pressure of the duct by the side of pushing 
became lower than the time of starting when the hydraulic motor 1 became acceleration or constant- speed 
rotation, both the pilot lines 22a and 22b became tank **, closed the by-pass valve 19 with the spring 20, 
was returned to the location 17, and was supplied to the duct by the side of pushing circulates through a 
hydraulic motor 1 , and it returns to a tank from an outlet side duct. Although a pump action is performed, 
the pressure of the outlet side increases, this relief valve 7 or 8 operates and a fluid flows through the spring 
load form check valve 14 on a tank from this relief valve in order that a hydraulic motor 1 may rotate by 
inertia when a change-over valve 3 is returned to a center valve position for a halt of a hydraulic motor 1 
Since the spring 20 of this by-pass valve 19 is weaker than the spring of this spring load form check valve 
21 Before this spring load form check valve 21 opens, a by-pass valve 19 extracts, a location 18 is passed, 
and it moves to the 2nd closing location 25, and after that, the pressure of an outlet side duct is discharged 
through this spring load form check valve, and a brake starts for the pressure of this outlet side duct. It 
prevents by circulating through the pressure up of the outlet side of a hydraulic motor, while extracting a by- 
pass valve 19 in the place where the brake pressure force became low gradually just before the halt of a 
hydraulic motor 1 at, and that pressure turned into a setting pressure and being in a location 1 8 in return and 
this location, and circulating a fluid to a pushing side, and shake return is prevented. 

[0017] Although a by-pass valve 19 will be closed for the 2nd check valve 29 and it will operate quickly in 
the 2nd closing location [ a location 17 to ] 25 direction if the 2nd check valve 29 and the 2nd adjustable 
throttle valve 30 parallel to this are made to be placed between these pilot line 22a as shown in drawing 7 
The 2nd throttle valve 30 can be adjusted to the hard flow, the return operating time can be adjusted, the 
time amount in the diaphragm location 1 8 can be prolonged, and the capacity of shake return prevention can 
be raised. In addition, the spring side house of a spool of this by-pass valve 19 and ** of the opposite side 
were made to open for free passage by the connection circuit 28 through the path 27 of a throttle valve 26 
and the diaphragm location 18, and when this by-pass valve 19 extracted and it was located in a location 18, 
both ** were made for the oil with which the oil temperature which passed relief valves 7 and 8 rose to flow 
in the example of drawing 7 , 
[0018] 

[Effect of the Invention] When based on this invention as mentioned above, between the tank return circuit 
of the relief valve of a brake valve, and the inflow circuit of a check valve In the shake return arrester of the 
format of preparing a spring load form check valve and a throttle valve parallel to this, and leading the 
pressure before and behind this to the by-pass valve of the spool form pushed with the spring of a short 
circuit Since the 2nd closing location was established in the location which extracted to this by-pass valve as 
this closing location, stir-fried this spring other than a location to it, and was moved to it across this 
diaphragm location Un-arranging [ which is short-circuited through this short circuit at the time of starting ] 
is canceled, and the effectiveness that the volume efficiency of a hydraulic motor improves is acquired. 
Since the 2nd check valve and the 2nd throttle valve parallel to this were prepared in the pilot line which 
connects the upstream of this by-pass valve and this spring load form check valve, the time amount which 
this by-pass valve extracts and operates in a location can be adjusted, and there is effectiveness, such as 
becoming use top convenience. 



[Translation done.] 
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[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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